We have measured photoionization-efficiency curves for pyrene, fluoranthene, chrysene, perylene, and coronene in the photon-energy range 7.5-10.2 eV and derived their photoionization crosssection curves in this energy range. All measurements were performed using tunable vacuum ultraviolet (VUV) radiation generated at the Advanced Light Source synchrotron at Lawrence Berkeley National Laboratory. The VUV radiation was used for photoionization and detection was performed using a time-of-flight mass spectrometer. We measured the photoionization efficiency of 2,5-dimethylfuran simultaneously with those of pyrene, fluoranthene, chrysene, perylene, and coronene to obtain references of the photon flux during each measurement from the known photoionization cross-section curve of 2,5-dimethylfuran.
INTRODUCTION
Polycyclic aromatic hydrocarbon (PAH) chemistry is important in many fields. On Earth, PAHs are predominantly produced during the incomplete combustion of hydrocarbon fuels. [1] [2] When released into the atmosphere, they play a significant role in degradation of air quality. [2] [3] They tend to be toxic and carcinogenic and thus pose a risk to human health. [1] [2] [3] In addition, PAHs are important precursors to soot formation. [4] [5] [6] [7] PAHs are also hypothesized to be abundant in interstellar media. [8] [9] [10] [11] [12] The low ionization energies of these species make them susceptible to the photoelectric effect upon absorption of a photon in the far-ultraviolet. [13] [14] In addition, their planar structures allow photoelectrons to readily escape and contribute to the observed heating of interstellar gas, 13, 15 which is also contributed to by PAH clusters and small graphitic grains. 16 Thus, early studies on single-photon photoionization of the PAHs pyrene and coronene were conducted over a broad photon-energy range and aimed at facilitating estimations of interstellar-gas heating as a result of photoionization. 17 Some PAH investigations are of relevance to more than one research community. Recently, the formation mechanisms of the two-ring species naphthalene and indene were studied over temperature and pressure ranges that span the extreme environments relevant to many flames and interstellar media. 18 It was found that the reactions are critically dependent on temperature and pressure, and the reaction channels may therefore differ between flames, cold molecular clouds, and hot interstellar environments. 18 Indene formation has also been studied experimentally in a high-temperature reactor by reacting phenyl radicals with propyne and allene. 19 The reaction products were measured using time-of-flight mass spectrometry coupled with near-threshold vacuum-ultraviolet (VUV) single-photon photoionization. Indene was separated from its isomers among the reaction products by analyzing the photoionization-efficiency (PIE) curves recorded by tuning the photon energy. 19 In a similar fashion, naphthalene formation was studied by reacting phenyl radicals with acetylene using near-threshold VUV photoionization time-of-flight mass spectrometry, and PIE curves were used to verify the formation of naphthalene. 20 The curve shape measured during PIE studies is determined by the photoionization cross-section curves of signalcontributing isomers modified by the photon flux of the photon source at different photon energies.
Despite numerous studies on PAH ionization energies, absorption cross sections, photoionization quantum yields, relative and absolute photoionization cross sections, and photodissociation rates, only a limited number of PAHs have had their photoionization cross sections measured, calculated, or estimated over wide photon-energy ranges. The absorption-cross section curves, however, have been calculated for many neutrals and their cations and dications. [21] [22] Nonetheless, the photoionization cross sections are not directly accessible from the absorption cross sections because the photoionization yields are less than unity for photon energies below ~17 eV. 17, 23 Instead, photoionization cross sections can be estimated using semi-empirical approaches, for example, by combining calculated VUV absorption cross sections of neutral PAHs with the photoionization-yield estimation equation provided by Jochims et al., 23 or by using the atom-pair additivity model of Bobeldijk et al. 24 For many purposes estimations may suffice; many PAHs are structurally similar, which generally leads to similar photoionization properties, and even simple estimations can be accurate in obtaining photoionization cross sections that are representative for these species.
Detailed information on the photoionization cross-section curve shapes of individual PAHs can sometimes provide chemical insight even when large numbers of isomers with ionization energies and photoionization curve shapes that are not easily distinguishable preclude reliable isomer assignments from PIE analysis. For example, the pyrene photoionization cross-section curve measured by Verstraete et al. 17 was recently used to prove that C16H10 isomers other than pyrene were detected using mass spectrometry on soot-precursor species extracted from ethylene flames. 25 A similar result was obtained in an acetylene counter-flow diffusion flame by comparing an estimated pyrene photoionization cross-section curve 26 to the measured PIE curve from soot samples. 27 These results show that the use of tunable VUV radiation for near-threshold singlephoton photoionization can provide important, albeit somewhat limited, chemical compositional information if precise photoionization cross-section curve shapes are known.
The present paper presents PIE measurements of pyrene, fluoranthene, chrysene, perylene, and coronene between 7.5 and 10.2 eV. We derived the photoionization cross-section curves for these PAHs by estimating the ratio between the photoionization cross sections at ~10 and 17 eV. At 17 eV, the photoionization cross section is ~25 Mb per carbon atom. Our photoionization crosssection curves for pyrene and coronene demonstrate good agreement with photoionization crosssection curves measured previously. 17, 28 EXPERIMENTAL SECTION Measurements were performed at the Chemical Dynamics Beamline at the Advanced Light Source at Lawrence Berkeley National Laboratory in Berkeley, CA, USA. We used a time-offlight aerosol mass spectrometer. It consists of three pumping stages, and the sample is injected via an aerodynamic lens system (ADL). [29] [30] [31] The pressure behind the inlet nozzle feeding the ADL is about 1 to 2 Torr. The outlet of the ADL is in the first stage vacuum chamber (4.5-inch spherical cube from Kimball Physics). The ADL acts as a filter against gas-phase molecules and small particles; it focuses particles larger than ~50 nm into a beam while small particles and gas-phase molecules follow Brownian motion and are pumped out by the turbo-molecular vacuum pumps. [30] [31] The second vacuum chamber (4.5-inch spherical cube from Kimball Physics) acts as a differential pumping stage. The third chamber is the ionization chamber (custom 10-inch diameter cylindrical vessel with multiple conflat ports), and it has an operating pressure of ~710 -7 Torr.
The particles focused by the ADL impinge on a copper target that is heated to ~300 ˚C and located near the center of the ionization chamber. After striking the target, species that are weakly bound to the particles are vaporized. A quasi-continuous beam of tunable VUV radiation from the synchrotron passes ~1.9 mm in front of the aerosol target and is used for single-photon ionization of vaporized species. The resulting ions are pulse extracted into the time-of-flight drift tube at a rate of 15 kHz.
A 30-torr Ar gas filter and a magnesium fluoride (MgF2) window were used in the beam path to prevent high harmonics of the synchrotron radiation from entering the ionization region of the mass spectrometer. The MgF2 window prevented measurements significantly beyond ~10.2 eV because of its VUV absorption characteristics. The photon-energy distribution was relatively broad (~0.2 eV full-width at half-maximum). In addition, the photon-energy distribution was sitting on top of a broad photon-energy plateau of lower photon flux. Furthermore, there was a significant amount of visible light superimposed on the VUV radiation.
PAH Measurements
We performed photoionization cross-section measurements on pyrene, fluoranthene, chrysene, perylene, and coronene in the photon-energy range 7.5-10.2 eV. A photon-flux reference was necessary because the flux is different at different photon energies. The visible light superimposed on the VUV radiation was significant enough to preclude use of a photodiode to directly measure the VUV-photon flux inside the ionization chamber. Instead we used the signal from a constant flow of 2,5-dimethylfuran as the reference. The ion signal from the 2,5-dimethylfuran flow was directly related to the VUV-photon flux, because only VUV photons contributed to the ionization process. The selection of 2,5-dimethylfuran as the reference substance was based on the following criteria: (1) the reference substance should not be in a condensed phase at room temperature under vacuum in order to avoid condensation, (2) its room-temperature vapor pressure should be high enough to yield sufficient signal, (3) its photoionization cross-section curve should be known and available in the literature (we used the data published by Xie et al. 32 ), (4) it should ionize at photon energies below 8 eV (2,5-dimethylfuran ionizes at energies ≥7.8 eV 32 ), and (5) its molecular mass should be different from any of the PAHs under study (Table 1 summarizes some information about the five PAHs and 2,5-dimethylfuran). In order to generate a constant flow of 2,5-dimethylfuran, ~50 ml of its liquid was contained in an air-evacuated stainless-steel vessel. This vessel was connected to the calibration port of the mass spectrometer via a precision leak valve.
Gas-phase 2,5-dimethylfuran that evaporated from the liquid was transported directly to the ionization region of the mass spectrometer through a small-gauge tube. The gas flow was driven by the pressure difference between the vessel containing 2,5-dimethylfuran and the ionization region of the mass spectrometer. The reference gas was injected simultaneously with the PAH species introduced through the ADL, and both signals were recorded concurrently. The reason for not introducing the PAHs through the same port as the 2,5-dimethylfuran was to avoid condensation of the PAHs in the small-gauge tube that constituted the calibration line. 33 . † Information taken from supplier's webpage.
All the PIE curves for a single PAH species were recorded in rapid succession over a time span of ~80-200 min. We compared the PIE-curve shapes for 2,5-dimethylfuran recorded simultaneously with the PIE curves for each PAH. We observed no change in 2,5-dimethylfuran PIE-curve shape over this measurement-time period, and thus averaged the same number of measurements of the 2,5-dimethylfuran signal curve as was used for the PAH species. We convolved the 2,5-dimethylfuran photoionization cross-section curve measured by Xie et al. 32 with our photon-energy distribution function at 9.2 eV. A convolution is not entirely correct, because the photon-energy distribution is expected to change slightly when the photon energy is tuned, partly because the transmission function of the MgF2 window changes with the photon energy.
The error introduced by this effect should be small and was neglected. The photoionization crosssection curve obtained after convolution with the photon-energy distribution is hereafter referred to as the reference 2,5-dimethylfuran curve.
Following convolution, the averaged 2,5-dimethylfuran PIE curves were fit to the reference 2,5-dimethylfuran curve between 7.5 and 9.0 eV. Three (energy-independent) parameters were used in the fit; a scaling factor, an offset, and an energy shift. The energy shift was included in order to account for small mismatches in the exact photon energy between our measurements and the measurement performed by Xie et al. 32 The energy shifts obtained from the fits were always between 0.006 and 0.016 eV, i.e., more than 10 times smaller than the full-width at half maximum of the present photon-energy distribution. The averaged 2,5-dimethylfuran PIE curves were corrected for the energy shifts, scaled by the scaling factors from the fits, and background corrected. Photon-flux reference curves were then derived as the functions that overlaid the reference 2,5-dimethylfuran curve onto the corrected 2,5-dimethylfuran PIE curves. A typical example of a photon-flux reference curve is shown in Fig. 1 . The error bars are 95% confidence intervals of the standard errors of the mean under the assumption of normally distributed sample distributions. The upper and lower confidence-interval limits were calculated as ̅ ± 1.96σ/√ , where ̅ is the mean value, σ is the standard deviation, and n is the number of sampled curves.
Potential errors in the shape of the photoionization cross-section curve of 2,5-dimethylfuran, taken from the work of Xie et al., 32 are not known to us and therefore could not be included in the error analysis. The ionization threshold of 2,5-dimethylfuran is 7.8 eV. 32 Therefore, the values derived for the photon-flux reference at and below 7.8 eV were considered unreliable, despite the fact that some 2,5-dimethylfuran signal was measured below 7.8 eV because of the broad photon-energy distribution. Hence, the first four points of Fig. 1, i. e., the values at 7.5, 7.6, 7.7, and 7.8 eV have been set to 1. The five PAHs studied are all in the solid phase under ambient conditions. They were kept in separate U-shaped borosilicate glass tubes, and one species was measured at a time. The U-shaped tubes are ~15 cm tall and ~7.5 cm wide and have outer diameters (OD) of 12.7 mm and inner diameters (ID) of 9.5 mm. They were wrapped with heat bands and heated to ~60-150 ˚C; the operating temperature was dictated by the volatility of the PAH under study. Figure 2 shows a schematic diagram of the experimental setup. A constant flow of NaCl particles in dry N2 passed through the U-shaped tube containing the PAH solid and vapor. The NaCl particles acted as condensation nuclei for the PAH molecules in order to efficiently transport PAHs to the ionization region of the mass spectrometer. The NaCl-N2 flow was generated using an atomizer followed by two diffusion dryers. The atomization liquid was a solution of 0.5% (by mass) NaCl in de-ionized water, and the atomization flow was ~3 standard liters/minute (slm) N2 (gas-flow rates referenced to 0 ˚C and 101325 Pa). Only a fraction of the 3-slm N2-atomization flow was directed through the sampling line, i.e., through the U-shaped PAH-containing tube, and into the ADL. We used a Venturi nozzle to remove the portion of the NaCl-N2 flow that did not go to the sampling line and a proportional-integral-derivative (PID) regulator to adjust the N2-flow rate through the Venturi pump to control the pumping speed of the nozzle. The flow rate into the sampling line was controlled by the pumping speed of the Venturi pump, which could be adjusted without changing the concentration of the NaCl-N2 gas going into the sampling line. We tested naphthalene in addition to the five PAHs listed above, but the high volatility of naphthalene prevented it from remaining condensed on the NaCl particles all the way to the aerosol target, and the naphthalene signal was too low to measure.
RESULTS AND DISCUSSION
The averages of the raw PIE scans recorded for pyrene (C16H10), fluoranthene (C16H10), chrysene (C18H12), perylene (C20H12), and coronene (C24H12) are shown in Fig. 3a -e. These curves represent averages of 13 (pyrene), 12 (fluoranthene), 8 (chrysene), 11 (perylene), and 19 (coronene) measurements and have not been corrected for differences in the photon flux at different photon energies. The strong signal decline at photon energies larger than ~9.8 eV, which yields a maximum somewhere between 9.6 and 9.8 eV for all the curves in Fig. 3a -e, is largely due to absorption in the MgF2 window and goes away when the curves are corrected for the drop in photon flux at high photon energies. The error bars are 95% confidence intervals of the standard errors of the mean. The precision of the measurements is high, as demonstrated by the small error bars relative to the curve values. Hence, there were only minor variations in curve shape among the individual PIE curves sampled for each PAH. Accuracies cannot be defined since the total signal levels are arbitrary values that need to be calibrated to a reference. Therefore, the PIE curves have been normalized. The energy distribution of the ionizing photons, including the broad plateau of lower photon flux, yields a gradual ionization onset instead of a well-defined threshold. Hence, sharp ionization thresholds cannot be established from the present measurements for any of the studied PAHs. See text for details.
Derivation of Photoionization Cross Sections
The PIE measurements shown in Figs. 3a-e do not provide information about the absolute photoionization cross sections, which requires knowledge of the abundance of the species of interest relative to a calibration substance in the ionization region. 34 In the present study, the concentration ratios between the 2,5-dimethylfuran and the PAH species are unknown. Aromatic species 17, [21] [22] [35] [36] [37] [38] [39] and sub-micrometer sized graphite grains, 40 however, have a strong and broad absorption band that peaks near 17 eV. This absorption band has been attributed predominantly to σ* ← σ transitions and, to a lesser extent, to σ* ← π and π* ← σ transitions. [21] [22] 37 The photoionization-quantum yield is virtually unity for all aromatic molecules near 17 eV. 17, 23 Malloci et al. 21 concluded that excitation to super-excited states that are coupled to the ionization continuum account for the majority of the absorption cross section of this band. At the peak of the band, the absorption cross section per carbon atom is ~25 Mb, [21] [22] [35] [36] and the absorption cross section is, more or less, equal to the photoionization cross section because the photoionization yield is close to unity. 17, 23 The absorption cross-section calculations by Malloci et al. 21 include the five PAHs discussed here, and they all follow the trend of having absorption cross sections of approximately 25 Mb per carbon atom near 17 eV. Some PAHs, e.g., coronene, have relatively sharp resonance features that yield somewhat higher maximum absorption cross section per carbon atom. 17, 21 Other PAHs may have relatively flat features near the top of their absorption curves and slightly lower peak absorption cross sections per carbon atom. 21 The exact value of the maximum absorption cross section per carbon atom, and the photon energy at which it occurs, vary somewhat among different PAHs. Nevertheless, the absorption cross section can be approximately set to a value near 25 Mb per carbon atom in the vicinity of 17 eV.
The MgF2 window used in the present study prevented measurements to 17 eV. As an approximation, however, we assumed that the ratio between the photoionization cross sections at ~10 and 17 eV can be obtained from a linear increase between these two energies with slope and offset determined by the data points between ~9.8 and 10.2 eV. The true photoionization crosssection curves are expected to have features that yield local minima and maxima, but overall both the photoionization yield 17, 23 and the absorption cross section [21] [22] increase between 10 and 17 eV.
Thus, PAH photoionization cross-section curves steadily increase between 10 and 17 eV, albeit with some local minima and maxima, as shown by Verstraete et al. 17 for pyrene and coronene. The true shape of the photoionization cross-section curve with all of its local features is irrelevant for the present analysis, however, as long as the estimated slope and offset yield a ratio between the signal at ~10 eV and the extrapolated value at 17 eV that is close to the ratio between the true photoionization cross sections at these two energies.
The approach of extrapolating a straight line fit between 9.8 and 10.2 eV to 17 eV introduces uncertainty into our curve scaling. In order to test this approach, we used the absorption crosssection curves for pyrene, fluoranthene, chrysene, tetracene (C18H12), perylene, benzo[g,h,i]perylene (C22H12), anthanthrene (C22H12), pentacene (C22H14), and coronene taken from Malloci et al. 21 and the photoionization quantum-yield curve for coronene taken from Verstraete et al. 17 to estimate an average photoionization cross section per carbon atom. We selected these PAHs because they contain between 16 and 24 carbon atoms, i.e., the size range spanned by the five PAHs under study. We divided each absorption cross-section curve by the number of carbon atoms in the corresponding structure and calculated the average of the curves in the photon-energy range 7.5 to 18 eV. The result is shown in Fig. 4 (dashed line), and the absorption cross section peaks at ~17 eV where the averaged curve has a value of ~23.9 Mb. The shaded area around the dashed line shows the standard deviation among the individual absorption cross-section curves per carbon atom. The averaged curve was then multiplied by the coronene photoionization quantum-yield curve from Verstraete et al., 17 and the result is plotted in Fig. 4 (solid line). A linear extrapolation (dotted curve in Fig. 4 ) with slope and offset determined by the average photoionization curve between 9.8 and 10.2 eV yields an extrapolated value at 17 eV that is within 10% of the average photoionization curve value at this energy. This result supports our assumption that a linear extrapolation between ~10 and 17 eV should yield a representative ratio between the photoionization cross sections at these two photon energies for a PAH containing 16-24 carbon atoms. Prior to deriving slopes and offsets for the linear extrapolations, the measured PIE curves were corrected for differences in the photon flux at different photon energies. After photon-flux correction and extrapolation, the background of each averaged PAH-PIE curve was estimated, based on the knowledge that the photoionization cross section per carbon atom is nearly identical for the five species at 17 eV. Fluoranthene has an ionization energy (IE) of 7.9 eV, 41 and its photoionization cross section is therefore zero at 7.5 eV. Thus, each curve's background was estimated using the following equation:
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In Eq. (1) NF is the number of carbon atoms in fluoranthene, i.e., 16, NPAH is the number of carbon atoms in the species for which the background is calculated, F(7.5) and F(17) are the measured signal at 7.5 and the extrapolated value at 17 eV for fluoranthene (both taken prior to background subtraction, but after photon-flux correction), and PAH (17) is the extrapolated value at 17 eV after photon-flux correction for the species for which the background is calculated. After subtracting the backgrounds, the PAH-PIE curves were set equal to 23. (Fig. 3f) , chrysene (Fig. 3h) , and coronene (Fig. 3j) . The pyrene curves reproduced from the literature include an absolute measurement performed by Verstraete et al., with our chrysene curve. We compare our coronene curve with an absolute measurement by Verstraete et al. 17 and a relative measurement performed by Tobita et al. 28 We obtained the curves reproduced from Verstraete et al. Nevertheless, the relative pyrene measurement by Tobita et al. 28 contains a clear dip at the same photon energy as in our measurements and with nearly identical relative magnitude. These results indicate that this dip is present in the pyrene photoionization cross-section curve. In addition, the present measurement and the relative measurement by Tobita et al. 28 suggest that the pyrene photoionization cross section is slightly larger between 7.5 and 8 eV, relative to the values at higher photon energies, than indicated by the photoionization cross-section curves by Verstraete et al. . In our experiments, the photon flux dropped off markedly at high photon energies, as seen in Fig. 1 and Fig. 3a -e, which makes the high-energy region susceptible to errors in the photon-flux correction.
Nevertheless, as argued below, it seems unlikely that errors in the photon-flux correction alone could explain the observed differences between the currently derived curve and the pyrene curve section seen between ~9 and 9.5 eV for both our data and the curve presented by Verstraete et al.
Our derived chrysene photoionization cross-section curve in Fig. 3h 24 to estimate the photoionization cross section without relying on the extrapolation of our curves to 17 eV. This approach requires a reference photoionization cross-section value for each atom pair. The total photoionization cross section at the reference photon energy is then calculated by summing the contributions from all of the atom pairs in the molecule. After photon-flux and background correction, a measured PIE curve can be scaled so that it matches the calculated photoionization cross section at the reference photon energy.
Benzene is the simplest aromatic species, and its photoionization cross section has been reported in the literature, see, e.g., Cool et al. 34 and Rennie et al. 47 Thus, as a starting point, benzene may serve as the reference species for the atom-pair additivity model. The ionization threshold of benzene is ~9.2 eV, as measured by Cool et al. 34 and Rennie et al. 47 There are some discrepancies between these two studies. Therefore, we use the average of the two curves, which yields ~12.1 Mb at 9.5 eV. The photoionization cross section is assumed to be equally distributed over the 6 carbon-carbon atom pairs, because the contributions from the carbon-hydrogen atom pairs are assumed to be zero at the photon energies used in the present study (7.5-10.2 eV). 24 Hence, using benzene at 9.5 eV as the reference, the atom-pair additivity model predicts a photoionization cross section of ~42.5 Mb at 9.5 eV for chrysene, whereas the value derived from our data is 38. 
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) as the reference yields a photoionization cross section of ~83.5 Mb, which is about 22 Mb higher than our derived photoionization cross section at 10 eV and ~32 Mb higher than the corresponding value from Li.
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Using the benzene photoionization cross-section curve as a reference for the atom-pair additivity model yields a rescaled curve that has the exact same shape as the original benzene photoionization cross-section curve. This rescaled benzene curve may be in agreement with chrysene's photoionization cross section at some photon energies, but is unlikely to be representative of the chrysene photoionization cross-section curve over any significant energy range near 9 eV because of benzene's high ionization threshold. Alternatively, we can use the average between our pyrene curve and the pyrene curve from Verstraete et al. 17 as the reference for chrysene. Figure 3 shows that the photoionization cross-section curve shapes of pyrene and chrysene are similar although the pyrene curve contains more pronounced local features. Because the two pyrene curves are in closer agreement at low photon energies than at high photon energies (Fig. 3f) 17 are in close agreement also at 9.5 eV, and the average between the two curves is 55.6 Mb at this energy. Hence, using the average coronene photoionization cross section at 9.5 eV yields a predicted chrysene photoionization cross section of 38.9 Mb, which is in agreement with our chrysene cross section value of 38.2 Mb. At 9.5 eV, Li's 26 estimation is ~35.6 Mb.
The inconsistencies in the estimations using the atom-pair additivity model illustrate one of the shortcomings of estimating photoionization cross sections. The photoionization cross-section curves in Fig. 3 show that different PAHs have slightly different photoionization cross-section curve shapes. The atom-pair additivity model, as it has presently been applied, will thus perform differently for different PAHs, and the differences in performance will depend on the photon energy. Additional work may be required to verify our chrysene cross section values and allow rescaling to account for any mismatch.
The derived coronene photoionization cross-section curve is in agreement with the measurement by Verstraete et al. 17 between 7.5 and ~9.5 eV and with the curve measured by Tobita et al. 28 between 7.5 and ~8.9 eV. Tobita et al. 28 only measured to 9 eV, but their curve increases sharply at ~8.9 eV and diverges from the other two measurements in Fig. 3j . Beyond ~9.5 eV, our coronene curve is somewhat higher than the curve by Verstraete et al. 17 As in the case of pyrene, our coronene curve increases slightly faster with increasing photon energy above ~9.5 eV than the curve by Verstraete et al. 17 The difference in rate of increase between our curves and the curves by Verstraete et al. 17 is smaller for coronene than for pyrene, suggesting that it is unlikely that the discrepancies between our measurements and those measured by Verstraete et al. 17 beyond ~9.5
eV for pyrene and coronene are due only to errors in our photon-flux references. It seems more likely that the limited resolution of the pyrene and coronene curves provided in the original source by Verstraete et al. 17 has larger impact on local curve features than any errors in our photon-flux corrections.
SUMMARY AND CONCLUSIONS
We have inferred photoionization cross-section curves for pyrene, fluoranthene, chrysene, perylene, and coronene in the photon energy range 7.5-10.2 eV from measurements of PIE curves for these species. Photon-flux references were obtained from concurrent PIE measurements on 2,5-dimethylfuran. In order to obtain quantitative values, the photon-flux corrected curves were extrapolated from ~10 to 17 eV where the photoionization cross section per carbon atom was set to 23.9 Mb after background subtraction. Our results demonstrate good agreement with earlier measurements and estimations of the photoionization cross-section curves of pyrene and coronene, 17, 28 providing support for the applicability of our approach for derivation of PAH photoionization cross sections.
